AUTHOR INDEX 


A 


Axelrod, D. see Burghardt, Axelrod 
—. see Thompson, Burghardt, Axelrod 


B 


Bar-Adon, R., Gilboa, H., Molecular motions and phase 
transitions. NMR relaxation times studies of several 
lecithins, 419 

Ben-Hur, E. see Grover, Margalit, Zaritsky, Ben-Hur, 
Hansen 

Burckhardt, C. W. seeJirounek, Jones, Burckhardt, Straub 

Burghardt, T. P., Axelrod, D., Total internal reflection/ 
fluorescence photobleaching recovery study of serum 
albumin adsorption dynamics, 455 

—. see Thompson, Burghardt, Axelrod 

Burnell, E. E., Clark, M. E., Hinke, J. A. M., Chapman, 
N. R., Water in barnacle muscle. III. NMR studies of 
fresh fibers and membrane-damaged fibers equilibrated 
with selected solutes, 1 


Cc 


Callender, R. H. see Doukas, Pande, Suzuki, Callender, 
Honig, Ottolenghi 

Carlson, F. D. see Haskell, Carlson 

Chapman, N. R. see Burnell, Clark, Hinke, Chapman 

Clark, M. E. see Burnell, Clark, Hinke, Chapman 

Cohen, I., Falk, R., Kline, R., Membrane currents follow- 
ing activity in canine cardiac Purkinje fibers, 281 

Cone, R. A. see Wey, Cone, Edidin 

Cordeiro-Stone, M. see Meneghini, Cordeiro-Stone, Schu- 
macher 

Cottam, P. F. see Gent, Cottam, Ho 


D 


Doukas, A. G., Pande, A., Suzuki, T., Callender, R. H., 
Honig, B., Ottolenghi, M., On the mechanism of hy- 
drogen-deuterium exchange in bacteriorhodopsin, 275 

Druckmann, S., Ottolenghi, M., Electric dichroism in the 
purple membrane of Ha/obacterium halobium, 263 


E 
Edidin, M. A. see Wey, Cone, Edidin 


Eisenstadt, M., NMR relaxation of protein and water pro- 
tons in methemoglobin solutions, 469 


F 


Falk, R. see Cohen, Falk, Kline 
Fozzard, H. A. see Levin, Fozzard 


Biophysical Journal * Volume 33, 1981 


Fung, B. M., Puon, P. S., Nuclear magnetic resonance 
transverse relaxation in muscle water, 27 

Fung, L. W.-M., Spin-label studies of the lipid and protein 
components of erythrocyte membranes. A comparison 
of electron paramagnetic resonance and saturation 
transfer electron paramagnetic resonance methods, 253 


G 


Garland, P. B., Fluorescence photobleaching recovery: 
Control of laser intensities with an acousto-optic 
modulator, 481 

Gent, M. P. N., Cottam, P. F., Ho, C., A biophysical study 
of protein-lipid interactions in membranes of Es- 
cherichia coli. Fluoromyristic acid as a probe, 211 

Gilboa, H. see Bar-Adon, Gilboa 

Grover, N. B., Margalit, A., Zaritsky, A., Ben-Hur, E., 
Hansen, M. T., Sensitivity of exponentially growing 
populations of Escherichia coli to photo-induced psor- 
alen-DNA interstrand crosslinks, 93 

Gruen, D. W. R., A mean-field model of the alkane- 
saturated lipid bilayer above its phase transition. I. 
Development of the model, 149 

—. Haydon, D. A., A mean-field model of the alkane- 
saturated lipid bilayer above its phase transition. II. 
Results and comparison with experiment, 167 


H 


Hall, J. E., Voltage-dependent lipid flip-flop induced by 
alamethicin, 373 

Hansen, M. T. see Grover, Margalit, Zaritsky, Ben-Hur, 
Hansen 

Haskell, R. C., Carlson, F. D., Quasi-elastic light- 
scattering studies of single skeletal muscle fibers, 39 

Haydon, D. A. see Gruen, Haydon 

Hill, T. L., Steady-state head-to-tail polymerization of ac- 
tin or microtubules. IT. Two-state and three-state kinet- 
ic cycles, 353 

Hinke, J. A. M. see Burnell, Clark, Hinke, Chapman 

Ho, C. see Gent, Cottam, Ho 

Honig, B. see Doukas, Pande, Suzuki, Callender, Honig, 
Ottolenghi 

Huang, H. W., Williams, C. R., Structure of valinomycin- 
K+ complex in solution by extended x-ray absorption 
fine structure, 269 


Jirounek, P., Jones, G. J., Burckhardt, C. W., Straub, R. 
W., The correction factors for sucrose gap measure- 
ments and their practical applications, 107 

Jones, G. J. see Jirounek, Jones, Burckhardt, Straub 


485 


J 


K 


Kline, R. see Cohen, Falk, Kline 
Kothari, B. K. see LaGattuta, Sharma, Nicoli, Kothari 


L 


LaGattuta, K. J., Sharma, V. S.; Nicoli, D. F., Kothari, 
B. K., Diffusion coefficients of hemoglobin by intensity 
fluctuation spectroscopy. Effects of varying pH and 
ionic strength, 63 

Lanir, Y., Stress-strain relations in collagen fibers, 479 

Levin, D. N., Fozzard, H. A., A cleft model for cardiac 
Purkinje strands, 383 

Llinas, R., Steinberg, I. Z., Walton, K., Presynaptic calci- 
um currents in squid giant synapse, 289 

—. Steinberg, I. Z., Walton, K., Relationship between 
presynaptic calcium current and postsynaptic potential 
in squid giant synapse, 323 


M 


Margalit, A. see Grover, Margalit, Zaritsky, Ben-Hur, 
Hansen 

Matsubara, I. see Millman, Racey, Matsubara 

—. see Yagi, O’Brien, Matsubara 

McConnell, H. M. see Smith, McConnell, Smith, Parce 

Meneghini, R., Cordeiro-Stone, M., Schumacher, R. I., 
Size and frequency of gaps in newly synthesized DNA 
of xeroderma pigmentosum human cells irradiated 
with ultraviolet light, 81 

Millman, B. M., Racey, T. J., Matsubara, I., Effects of 
hyperosmotic solutions on the filament lattice of intact 
frog skeletal muscle, 189 

Moore, R. D., Stimulation of Na:H exchange by insulin, 
203 


N 


Nicoli, D. F. see LaGattuta, Sharma, Nicoli, Kothari 


oO 


O’Brien, E. J. see Yagi, O’Brien, Matsubara 

Ottolenghi, M. see Doukas, Pande, Suzuki, Callender, 
Honig, Ottolenghi 

—. see Druckmann, Ottolenghi 


Pande, A. see Doukas, Pande, Suzuki, Callender, Honig, 
Ottolenghi 

Parce, J. W. see Smith, McConnell, Smith, Parce 

Parsegian, V. A., Ram’, R. P., Stamato‘/, J., Perturbation 
of membrane struciure by uranyl acetate labeling, 475 

Puon, P. S. see Fung, Puon 


486 


R 


Racey, T. J. see Millman, Racey, Matsubara 
Rand, R. P. see Parsegian, Rand, Stamatoff 
Romans, A. Y. see Yeagle, Romans 


Scales, D. J., Stereological analysis of freeze-fractured 
subfractions from skeletal muscle. I. Relative intrinsic 
protein. II. Relative lipid content and protein-to-lipid 
ratio, 409 

Schumacher, R. I. see Meneghini, Cordeiro-Stone, Schu- 
macher 

Sharma, V. S. see LaGattuta, Sharma, Nicoli, Kothari 

Smith, B. A. see Smith, McConnell, Smith, Parce 

Smith, L. M., McConnell, H. M., Smith, B. A., Parce, J. 
W., Pattern photobleaching of fluorescent lipid vesicles 
using polarized laser light, 139 

Stamatoff, J. see Parsegian, Rand, Stamatoff 

Steinberg, I. Z. see Liinas, Steinberg, Walton 

—. see Llinas, Steinberg, Walton 

Straub, R. W. see Jirounek, Jones, Burckhardt, Straub 

Suzuki, T. see Doukas, Pande, Suzuki, Callender, Honig, 
Ottolenghi 


T 


Thompson, N. L., Burghardt, T. P., Axelrod, D., Measur- 
ing surface dynamics of biomolecules by total internal 
reflection fluorescence with photobleaching recovery 
or correlation spectroscopy, 435 

Trissl, H.-W., The concept of chemical capacitance. A cri- 
tique, 233 


Ww 


Walton, K. see Llinas, Steinberg, Walton 

—. see Llinas, Steinberg, Walton 

Wey, C.-L., Cone, R. A., Edidin, M. A., Lateral diffusion 
of rhodopsin in photoreceptor cells measured by 
fluorescence photobleaching and recovery, 225 

Williams, C. R. see Huang, Williams 


Y 


Yagi, N., O’Brien, E. J., Matsubara, I., Changes of thick 
filament structure during contraction of frog striated 
muscle, 121 

Yeagle, P. L., Romans, A. Y., The glycophorin- 
phospholipid interface in recombined systems. A "'P- 
nuclear magnetic resonance study, 243 


Z 


Zaritsky, A. see Grover, Margalit, Zaritsky, Ben-Hur, 
Hansen 


Index 


SUBJECT INDEX 


Actin 
Microtubules 
ATPase, 353 
Mathematical analysis, 353 
Polymerization, head-to-tail, 353 


Alamethicin 
Bilayer membranes 
Electrical properties, 373 
Lipid redistribution, 373 
Phospholipids, 373 


Albumin 
Fluorescence photobleaching 
Bovine serum, 455 
Liquid/solid interface, 455 
Alkanes 
Black lipid membranes 
Mathematical analysis, 149 
Mean-field model, 149 
Model vs experiment, 167 


Amiloride 
Insulin 
Hydrogen-ion concentration, 203 
Muscle, skeletal, 203 
ATPase 
Actin 
Mathematical analysis, 353 
Microtubules, 353 
Polymerization, head-to-tail, 353 


B 


Bacteriorhodopsin 

see also Rhodopsin 

Purple membranes 
Electrical properties, 263 
Halobacterium halobium, 263 

Raman spectroscopy 
Halobacterium halobium, 275 
Hydrogen-deuterium exchange, 275 
Proton pumping mechanism, 275 


Bilayer membranes 
Alamethicin 
Electrical properties, 373 
Lipid redistribution, 373 
Chemical capacitance 
Critique, 233 
Light/dark response, 233 
X-ray scattering 
Membrane disruption, 475 
Uranyl acetate, 475 
Black lipid membranes 
Phospholipids 
Mathematical analysis, 149 
Mean-field model, 149 
Model vs experiment, 167 


Biophysical Journal * Volume 33, 1981 


Calcium ion 

Ganglion, stellate 
Electrical properties, 289 
Kinetic model, 289 
Loligo pealii, 289 

Synaptic transmission 
Loligo pealii, 323 
Mathematical model, 323 


Chemical capacitance 
Electrical properties 
Critique, 233 
Light/dark response, 233 


Collagen 
Elastica theory 
Error correction, 479 


D 


DNA repair 
Psoralens 
Escherichia coli, 93 
Interstrand crosslinks, 93 
Kinetic model, 93 
4,5’ ,8-Trimethylpsoralen 
93 
DNA replication 
Xeroderma pigmentosa 
Gap frequency, 81 
Virus, simian (SV40), 81 


E 


Electrical properties 
Alamethicin 
Bilayer membranes, 373 
Calcium ion 
Ganglion, stellate, 289 
Kinetic model, 289 
Loligo pealii, 289, 323 
Mathematical model, 323 
Chemical capacitance 
Critique, 235 
Light/dark response, 233 
Membrane potentials 
Correction factors, 107 
Sucrose gap, 107 
Purkinje fibers 
Canine heart, 281 
Cleft model, 383 
Mathematical analysis, 383 
Sodium-potassium ion exchange 
pump, 281 
Purple membranes 
Bacteriorhodopsin, 263 
Halobacterium halobium 
263 


+ 
487 


Erythrocyte membranes 
Glycophorin 
Nuclear magnetic resonance, 243 
Phospholipids, 243 
Proteins 


Electron paramagnetic resonance, 253 


Lipids, 253 


Fibroblasts 
Xeroderma pigmentosa 
DNA replication, 81 
Ultraviolet rays, 81 
Fluorescence correlation spectroscopy 
Internal reflection fluorescence 
Liquid/solid interface, 435 
Mathematical analysis, 435 


Fluorescence photobleaching 
Acousto-optic modulator 
Laser beam intensity control 
481 
Albumin 
Bovine serum, 455 
Liquid/solid interface, 455 
Internal reflection fluorescence 
Liquid/solid interface, 435 
Mathematical analysis, 435 
Membranes 
Laser beam intensity control 
481 
Rhodopsin 
Photereceptor cells, 225 


G 


Ganglion, siellate 
Calcivm ion 
Electrical properties, 289 
Kinetic model, 289 
Loligo pealii, 289 
Glycophorin 
Erythrocyte membranes 
Nuclear magnetic resonance, 243 
Phospholipids, 243 
Glycoproteins 
Glycophorin 
Erythrocyte membranes, 243 
Nuclear magnetic resonance, 243 


H 


Heart 
Purkinje fibers 
Canine heart, 281 
Electrical properties, 383 
Mathematical analysis, 383 


Hemoglobin 
Nuclear magnetic resonance 
Spin diffusion mechanism, 469 


Proteins 
Nuclear magnetic resorance, 469 


488 


Hemoglobin (cont’d) 


Sickle cell anemiz 
Diffusion coefficients, 63 
Human blood, 
Hydrogen ion .9ncentration/ionic 
strength, 63 
Spectroscopy, intensity fluctuation, 
63 
Hydrogen ion concentration 
Muscle, skeletal 
Mouse/rabbit, 27 


Insulin 
Hydrogen-ion concentration, 203 
Sodium ion 
Muscle, skeletal, 203 
Rana pipiens, 203 
lonophores 
Potassium ion 
Solvent effect, 269 
Valinomycin 
X-ray absorption, 269 


L 


Laser rays 
Liposomes 
Anisotropic photobleaching, 139 
Lateral molecule diffusion, 139 
Mathematical analysis, 139 
Lecithins 
Nuclear magnetic resonances 
Mathematical analysis, 419 
Temperature, 419 


Light/dark response 
Chemical capacitance 
Critique, 233 
Electrical properties, 233 
Lipids 
Erythrocyte membranes 
Electron paramagnetic resonance 
253 
Proteins, 253 
Membranes 
Fluormyristic acid probe, 211 
Nuclear magnetic resonance, 211 
Microsomes 
Freeze-fracture replicas, 409 
Mathematical analysis, 409 
Liposomes 
Laser rays 
Anisotropic photobleaching, 139 
Lateral molecule diffusion, 139 
Mathematical analysis, 139 


M 


Membrane potentials 
Sucrose gap 
Sciatic nerve, frog, 107 


lindex 


Membranes Nuclear magnetic resonance (cont’d) 
Fluorescence photobleaching Lecithins 
Laser beam intensity control Mathematical analysis, 419 
481 Temperature, 419 
Nuclear magnetic resonance Membranes 
Active membrane transport, 211 Active membrane transport, 211 
Fluormyristic acid probe, 211 Fluormyristic acid probe, 211 
Escherichia coli strains Escherichia coli strains 
211 211 
Phospholipids Muscle, skeletal 
Mathematical analysis, 419 Balanus nubilus, \ 
Nuclear magnetic resonances, 419 Mouse/rabbit, 27 
Two model, 1 
see Hemoglobin Phospholipids 
Mathematical analysis, 419 
Microsomes Membranes, 419 
Muscle, skeleta! Temperature, 419 
Freeze-fracture replicas, 409 Proteins 
Microtubules Methemoglobin, 469 
Actin Spin diffusion mechanism, 469 
ATPase, 353 
Mathematical analysis, 353 Oo 
Polymerization, head-to-tail 
353 Ouabain 
Muscle, skeletal Insulin 
Insulin Hydrogen-ion concentration, 203 
Hydrogen-ion concentration, 203 Muscle, skeletal, 203 
Sodium ion, 203 
Isometric contraction P 
Mathematical analysis, 39 
Rana pipiens, 39 Phospholipids 
Spectroscopy, intensity fluctuation, Alamethicin 
- 39 : Bilayer membranes, 373 
Lattice spacing : Electrical properties, 373 
Hydrogen ion concentration, 189 Lipid redistribution, 373 
_ Osmotic strength, 189 Black lipid membranes 
Microsomes Mathematical analysis, 149 
Freeze-fracture replicas, 409 Mean-field model, 149 
Myosin Model vs experiment, 167 
Filament structure, resting/contrac- Erythrocyte membranes 
ting/rigor states, 121 Proteins, 243 
Rana catesbeiana, 121 Glycophorin 
X-ray diffraction, 121 Erythrocyte membranes, 243 
Water Nuclear magnetic resonance, 243 
Balanus nubilus, l Nuclear magnetic resonances 
Mouse/rabbit, 27 Mathematical analysis, 419 
Two-component model, | Membranes, 419 
X-ray diffraction Temperature, 419 
Rana catesbeiana, 189 
Photoreceptor cells 
Rana pipiens, 189 : 
Rhodopsin 
Myosin Diffusion constants, 225 
Muscle, skeletal Fluorescence photobleaching, 225 
Filament structure, resting/contrac- Rana catesbiana, 225 
ting/rigor states, 121 
Potassium ion 
X-ray diffraction, 121 
Electrical properties, 289 
Loligo pealii, 289 
Valinomycin 
N Solvent effect, 269 
X-ray absorption, 269 
Nuclear magnetic resonance Proteins 
Glycophorin Erythrocyte membranes | 
Erythrocyte membranes, 243 


Electron paramagnetic resonance, 253 


Biophysical Journal * Volume 33, 1981 


Proteins (cont’d) 


Lipids, 253 

Phospholipids, 243 
Fluorescence photobleaching 

Bovine serum, 455 

Laser beam intensity control 

481 

Liquid/solid interface, 455 
Membranes 

Fluormyristic acid probe, 211 

Nuclear magnetic resonance, 211 
Microsomes 

Freeze-fracture replicas, 409 

Mathematical analysis, 409 
Nuclear magnetic resonance 

Methemoglobin, 469 

Spin diffusion mechanism, 469 


Proton pumping mechanism 
Bacteriorhodopsin 
Halobacterium halobium 
275 
Raman spectroscopy, 275 


Psoralens 
DNA repair 
Escherichia coli, 93 
Interstrand crosslinks, 93 
Kinetic model, 93 
4,5’ ,8-Trimethylpsoralen 
93 


Purkinje fibers 
Electrical properties 
Canine heart, 281 
Cleft model, 383 
Mathematical analysis, 383 
Sodium-potassium ion exchange 
pump, 281 


Purple membranes 
Bacteriorhodopsin 
Electrical properties, 263 
Halobacterium halobrium, 263 


R 


Raman spectroscopy 
Bacteriorhodopsin 
Halobacterium halobium 
275 
Hydrogen-deuterium exchange, 275 
Proton pumping mechanism, 275 
Retina 
Rana catesbiana 
Fluorescence photobleaching, 225 
Rhodopsin, 225 
Rod outer segment disk membranes 
225 
Rhodopsin 
see also Bacteriorhodopsin 
Photoreceptor cells 
Diffusion constants, 225 
Fluorescence photobleaching, 225 
Rana catesbiana, 225 


490 


Sarcomere 
Rana pipiens 
Isometric contraction, 39 
Mathematical analysis, 39 
Spectroscopy, intensity fluctuation, 39 
Sarcoplasmic reticulum 
see Microsomes 
Sickle cell anemia 
Hemoglobin 
Diffusion coefficients, 63 
Human blood, 63 
Hydrogen ion concentration/ionic 
strength, 63 
Spectroscopy, intensity fluctuation, 63 
Sodium ion 
Insulin 
Muscle, skeletal, 203 
Rana pipiens, 203 
Sucrose gap 
Membrane potentials 
Correction factors, 107 
Sciatic nerve, frog, 107 
Vagus nerve, rabbit, 107 
Surface dynamics 
Biomolecules 
Mathematical analysis, 435 
Fluorescence correlation spectroscopy 
Biomolecules, 435 
Fluorescence photobleaching 
Biomolecules, 435 
Synaptic transmission 
Calcium ion 
Loligo pealii, 323 
Mathematical model, 323 
Kinetic model 
Loligo pealii, 289 


U 


Ultraviolet rays 
Psoralens 
DNA repair, 93 
Kinetic model, 93 
Xeroderma pigmentosa 
DNA replication, 81 
Gap frequency, 81 
Uranyl acetate 
Bilayer membranes 
X-ray scattering, 475 


Vv 


Valinomycin 
Potassium ion 
Solvent effect, 269 
X-ray absorption, 269 
Virus, simian (SV40) 
Xeroderma pigmentosa 
DNA replication, 81 
Ultraviolet rays, 81 


Index 


WwW X-ray scattering (cont’d) 


Uranyl acetate, 475 
Water 
Muscle, skeletal 
Balanus nubilus, \ 
Mouse/rabbit, 27 Rana pipiens, 189 
Two-component model, | 


Muscle, skeletal 
Rana catesbeiana, 189 


X 
Xeroderma pigmentosa 
X-ray scattering Ultraviolet rays 
Bilayer membranes DNA replication, 81 
Membrane disruption, 475 Gap frequency, 81 


491 


Biophysical Journal * Volume 33, 1981 


wit 


published monthly for the Biophysical Society 
by The Rockefeller University Press 

edited by the Biophysical Society in cooperation 
with the Division of Biological Physics 

of The American Physical Society 


BIOPHYSICAL JOURNAL 


Editorial Board 


JOHN GERGELY, Editor JOHN HASELGROVE 
ARTHUR S. BRILL, Associate Editor SANDY HELMAN 

J. W. LONGWORTH, Associate Editor ROBERT M. HOCHMUTH 
OLAF ANDERSEN PATRICIA JOST 

JAMES B. BASSINGTHWAIGHTE SEYMOUR H. KOENIG 
CHARLES P. BEAN HAROLD LECAR 
HOWARD C. BERG STUART MCLAUGHLIN 
FRANCISCO BEZANILLA WILLIAM PARSON 
VicTOR A. BLOOMFIELD ANTONIO SCARPA 
FLOYD J. BRINLEY, JR. MARK SCHOENBERG 


CHARLES BROKAW JANE K. SETLOW 


DONALD M. ENGLEMAN ROBLEY C. WILLIAMS, JR. 


Rockefeller 


a ‘ ™ VOLUME 33 NEW YORK 1981 
-\ Universit 


ag 


N 


GERALD EHRENSTEIN CHARLES F. STEVENS 


7 
The 
1901 


Copyright © 1981 by Biophysical Society 


€ 


CONTENTS 


January 1981 volume 33 number i 


27 


39 


63 


81 


93 


107 


121 


139 


WATER IN BARNACLE MUSCLE. III. NMR STUDIES OF FRESH FIBERS AND 
MEMBRANE-DAMAGED FIBERS EQUILIBRATED WITH SELECTED SOLUTES. E. E. 
Burnell, M. E. Clark, J. A. M. Hinke, and N. R. Chapman 


NUCLEAR MAGNETIC RESONANCE TRANSVERSE RELAXATION IN MUSCLE WaA- 
TER. B.M. Fung and Peter S. Puon 


QUASI-ELASTIC LIGHT-SCATTERING STUDIES OF SINGLE SKELETAL MUSCLE 
FIBERS. R. C. Haskell and F. D. Carlson 


DIFFUSION COEFFICIENTS OF HEMOGLOBIN BY INTENSITY FLUCTUATION SPECTROSCO- 
PY. EFFECTS OF VARYING PH AND IONIC STRENGTH. K. J. LaGattuta, V. S. 
Sharma, D. F. Nicoli, and B. K. Kothari 


SIZE AND FREQUENCY OF GAPS IN NEWLY SYNTHESIZED DNA OF XERODERMA 
PIGMENTOSUM HUMAN CELLS IRRADIATED WITH ULTRAVIOLET LIGHT. Rogerio 
Meneghini, Marila Cordeiro-Stone, and R. Ivan Schumacher 


SENSITIVITY OF EXPONENTIALLY GROWING POPULATIONS OF ESCHERICHIA COLI TO 
PHOTO-INDUCED PSORALEN-DNA INTERSTRAND CROSSLINKS. JN. B. Grover, A. 
Margalit, A. Zaritsky, E. Ben-Hur, and M. T. Hansen 


THE CORRECTION FACTORS FOR SUCROSE GAP MEASUREMENTS AND THEIR PRACTICAL 
APPLICATIONS. P. Jirounek, G. J. Jones, C. W. Burckhardt, and R. W. Straub 


CHANGES OF THICK FILAMENT STRUCTURE DURING CONTRACTION OF FROG STRIATED 
MuscLe. N. Yagi, E. J. O’Brien, and I. Matsubara 


PATTERN PHOTOBLEACHING OF FLUORESCENT LIPID VESICLES USING POLARIZED 
LASER LIGHT. L.M. Smith, H. M. McConnell, Barton A. Smith, and J. Wallace 
Parce 


February 1981 volume 33 number 2 


149 


167 


A MEAN-FIELD MODEL OF THE ALKANE-SATURATED LIPID BILAYER ABOVE ITS PHASE 
TRANSITION. I. DEVELOPMENT OF THE MODEL. David W. R. Gruen 


A MEAN-FIELD MODEL OF THE ALKANE-SATURATED LIPID BILAYER ABOVE ITS PHASE 
TRANSITION. II. RESULTS AND COMPARISON WITH EXPERIMENT. David W. R. 
Gruen and D. A. Haydon 


CONTENTS ili 


203 


211 


225 


233 


243 


253 


263 


269 


275 


281 


289 


323 


EFFECTS OF HYPEROSMOTIC SOLUTIONS ON THE FILAMENT LATTICE OF INTACT FROG 


SKELETAL MUSCLE. Barry M. Millman, Thomas J. Racey, and Ichiro Matsu- 
bara 


STIMULATION OF NA:H EXCHANGE BY INSULIN. Richard D. Moore 


A BIOPHYSICAL STUDY OF PROTEIN-LIPID INTERACTIONS IN MEMBRANES OF ESCHERI- 
CHIA COLI. FLUOROMYRISTIC ACID AS A PROBE. Martin P. N. Gent, Patricia F. 
Cottam, and Chien Ho 


LATERAL DIFFUSION OF RHODOPSIN IN PHOTORECEPTOR CELLS MEASURED BY FLUO- 
RESCENCE PHOTOBLEACHING AND RECOVERY. Chang-Lin Wey, Richard A. 
Cone, and Michael A. Edidin 


THE CONCEPT OF CHEMICAL CAPACITANCE. A CRITIQUE. H.-W. Trissl 


THE GLYCOPHORIN-PHOSPHOLIPID INTERFACE IN RECOMBINED SYSTEMS. A ?!P- 
NUCLEAR MAGNETIC RESONANCE StTuDyY. Philip L. Yeagle and Alice Y. 
Romans 


SPIN-LABEL STUDIES OF THE LIPID AND PROTEIN COMPONENTS OF ERYTHROCYTE 
MEMBRANES. A COMPARISON OF ELECTRON PARAMAGNETIC RESONANCE AND 
SATURATION TRANSFER ELECTRON PARAMAGNETIC RESONANCE METH- 
ops. Leslie W.-M. Fung 


ELECTRIC DICHROISM IN THE PURPLE MEMBRANE OF HALOBACTERIUM HALOBIUM. S. 
Druckmann and M. Ottolenghi 


Brief Communications 


STRUCTURE OF VALINOMYCIN-K* COMPLEX IN SOLUTION BY EXTENDED X-RAY 
ABSORPTION FINE STRUCTURE. H. W. Huang and C. R. Williams 


ON THE MECHANISM OF HYDROGEN-DEUTERIUM EXCHANGE IN BACTERIORHODOP- 
SIN. A. G. Doukas, Ajay Pande, T. Suzuki, R. H. Callender, Barry Honig, and 
Michael Ottolenghi 


MEMBRANE CURRENTS FOLLOWING ACTIVITY IN CANINE CARDIAC PURKINJE 
Fibers. J. Cohen, R. Falk, and R. Kline 


March 1981 volume 33 number 3 


PRESYNAPTIC CALCIUM CURRENTS IN SQUID GIANT SYNAPSE. R. Liinas, I. Z. 
Steinberg, and K. Walton 


RELATIONSHIP BETWEEN PRESYNAPTIC CALCIUM CURRENT AND POSTSYNAPTIC 


POTENTIAL IN SQUID GIANT SYNAPSE. R. Llinas, I. Z. Steinberg, and K. 
Walton 


BIOPHYSICAL JOURNAL VOLUME 33 1981 


| 
iv 


353 STEADY-STATE HEAD-TO-TAIL POLYMERIZATION OF ACTIN OR MICROTUBULES. II. 
Two-STATE AND THREE-STATE KINETIC CYCLES. Terence L. Hill 


373 VOLTAGE-DEPENDENT LIPID FLIP-FLOP INDUCED BY ALAMETHICIN. James E. Hall 


383 A CLEFT MODEL FOR CARDIAC PURKINJE STRANDS. David N. Levin and Harry A. 
Fozzard 


409 STEREOLOGICAL ANALYSIS OF FREEZE-FRACTURED SUBFRACTIONS FROM SKELETAL 
MUSCLE. I. RELATIVE INSTRINSIC PROTEIN. II. RELATIVE LIPID CONTENT AND 
PROTEIN-TO-LIPID RATIO. Donald J. Scales 


419 MOLECULAR MOTIONS AND PHASE TRANSITIONS. NMR RELAXATION TIMES STUDIES 
OF SEVERAL LECITHINS. RR. Bar-Adon and H. Gilboa 


435 MEASURING SURFACE DYNAMICS OF BIOMOLECULES BY TOTAL INTERNAL REFLEC- 
TION FLUORESCENCE WITH PHOTOBLEACHING RECOVERY OR CORRELATION SPEC- 
TRoscopy. Nancy L. Thompson, Thomas P. Burghardt, and Daniel Axelrod 


455 TOTAL INTERNAL REFLECTION /FLUORESCENCE PHOTOBLEACHING RECOVERY STUDY 
OF SERUM ALBUMIN ADSORPTION DYNAMICS. Thomas P. Burghardt and 
Daniel Axelrod 


Brief Communication 


469 NMR RELAXATION OF PROTEIN AND WATER PROTONS IN METHEMOGLOBIN SOLU- 
TIONS. Maurice Eisenstadt 


Letters to the Editor 


475 PERTURBATION OF MEMBRANE STRUCTURE BY URANYL ACETATE LABELING. V. A. 
Parsegian, R. P. Rand, and J. Stamatoff 


479 STRESS-STRAIN RELATION IN COLLAGEN FIBERS. Yoram Lanir 


481 FLUORESCENCE PHOTOBLEACHING RECOVERY: CONTROL OF LASER INTENSITIES WITH 
AN ACOUSTO-OPTIC MODULATOR. Peter Garland 


483 CORRECTION 


485 INDEXES TO VOLUME 33 


CONTENTS 


| 


AUTHOR INDEX 


A 


Angiollillo, P. see Powers, Chance, Ching, Angiollillo 
Armen, G. H. see Feldberg, Armen, Bell, Chang, Wang 


B 


Barber, J. see Brody, Treadwell, Barber 

Bell, J. A. see Feldberg, Armen, Bell, Chang, Wang 

Birge, R. R., Hubbard, L. M., Molecular dynamics of 
trans-cis isomerization in bathorhodopsin, 517 

Boroske, E., Elwenspoek, M., Helfrich, W., Osmotic 
shrinkage of giant egg-lecithin vesicles, 95 


Brady, G. W., Fein, D. B., Harder, M. E., Spehr, R., 


Meissner, G., A liquid diffraction analysis of sarcoplas- 
mic reticulum. I. Compositional variation, 13 


—. Murthy, N. S., Fein, D. B., Wood, D. D., Moscarello, 


M. A., The effect of basic myelin protein on multilayer 
membrane formation, 345 

Brody, S. S., Treadwell, C., Barber, J., Piccsecond energy 
transfer in Porphyridium cruentum and Anacystis 
nidulans, 439 

Brown, R. D., III see Koenig, Brown, Lindstrom 

Buxbaum, K. see Evans, Buxbaum 

Byrd, R. A. see Jarrell, Byrd, Smith 


C 


Callender, R. H. see Suzuki, Callender 

Chan, S. I. see Ting, Hagan, Chan, Doll, Springer 
Chance, B. see Powers, Chance, Ching, Angiollillo 
Chang, C. K. see Feldberg, Armen, Bell, Chang, Wang 
Ching, Y. see Powers, Chance, Ching, Angiollilio 
Choy, T. T. C. see Poon, Choy 

Cutnell, J. D. see La Mar, Cutnell, Kong 


D 


Doll, J. D. see Ting, Hagan, Chan, Doll, Springer 
E 


Eisenberg, R. S. see Mathias, Rae, Eisenberg 

Elkind, M. M. see Hagan, Elkind 

Elwenspoek, M. see Boroske, Elwenspoek, Helfrich 

Erickson, H. P., Pantaloni, D., The role of subunit entropy 
in cooperative assembly. Nucleation of microtubules 
and other two-dimensional polymers, 293 

Evans, E., Buxbaum, K., Affinity of red blood cell mem- 
brane for particle surfaces measured by the extent of 
particle encapsulation, 1 


F 


Fein, D. B. see Brady, Fein, Harder, Spehr, Meissner 


Biophysical Journal * Volume 34, 1981 


Fein, D. B. (cont'd) 
—. see Brady, Murthy, Fein, Wood, Moscarello 


Feldberg, S. W., Armen, G. H., Bell, J. A., Chang, C. K., 


Wang, C.-B., Electron transport across glycerol mo- 
nooleate bilayer lipid membranes facilitated by mag- 
nesium etiochlorin, 149 

Fischer, T. M., Haest, C. W. M., Stohr-Liesen, M., 
Schmid-Schonbein, H., Skalak, R., The stress-free 
shape of the red blood cell membrane, 409 

Freidman, M. H., Meyer, R. A., Transport across homo- 
porous and heteroporous membranes in nonideal, non- 
dilute solutions. II. Inequality of phenomenological 
and tracer solute permeabilities, 545 

French, R. J., Shoukimas, J. J., Blockage of squid axon 
potassium conductance by internal tetra- V-alkylam- 
monium ions of various sizes, 271 

Friedman, M. H., Meyer, R. A., Transport across homo- 
porous and heteroporous membranes in nonideal, non- 
dilute solutions. I. Inequality of reflection coefficients 
for volume flow and solute flow, 535 

Fringeli, U. P., A new crystalline phase of L-a- 
dipalmitoyl phosphatidylcholine monohydrate, 173 


G 


Garab, G. I., Kiss, J. G., Mustardy, L. A., Michel-Villaz, 
M., Orientation of emitting dipoles of chlorophyll a in 
thylakoids. Considerations on the orientation factor in 
vivo, 423 

Goldenberg, M. see Melnick, Haspel, Goldenberg, Green- 
baum, Weinstein 

Greenbaum, L. M. see Melnick, Haspel, Goldenberg, 
Greenbaum, Weinstein 


H 


Haest, C. W. M. see Fischer, Haest, Stohr-Liesen, Schmid- 
Schonbein, Skalak 

Hagan, M. P., Elkind, M. M., Recovery after exposure to 
near-ultraviolet light of cells containing 
5 - bromodeoxyuridine, 367 

Hagan, P. S. see Ting, Hagan, Chan, Doll, Springer 

Harder, M. E. see Brady, Fein, Harder, Spehr, Meissner 

Haspel, H. C. see Melnick, Haspel, Goldenberg, Green- 
baum, Weinstein 

Helfrich, W. see Boroske, Elwenspoek, Helfrich 

Hoff, A. J. see Rademaker, Hoff 

Hubbard, L. M. see Birge, Hubbard 

Hui, S. W., Geometry of phase-separated domains in phos- 
pholipid bilayers by diffraction-contrast electron mi- 
croscopy, 383 


571 


a 
a 
= 


J 


Jarrell, H. C., Byrd, R. A., Smith, I. C. P., Analysis of 
the composition of mixed lipid phases by the moments 
of 7H NMR spectra, 451 

Johnson, J. D. see Robertson, Johnson, Potter 


K 


Kass, R. S., An optical monitor of tension for small cardiac 
preparations, 165 

Kiss, J. G. see Garab, Kiss, Mustardy, Michel-Villaz 

Koenig, S. H., Brown, R. D., III, Lindstrom, T. R., In- 
teractions of solvent with the heme region of methemo- 
globin and fluor- methemoglobin, 397 

Kong, S. B. see La Mar, Cutnell, Kong. 


& 


La Mar, G. N., Cutnell, J. D., Kong, S. B., Proton magnet- 
ic resonance characterization of the dynamic stability 
of the heme pocket in myoglobin by the exchange 
behavior of the labile proton of the proximal histidyl 
imidazole, 217 

Lindstrom, T. R. see Koenig, Brown, Lindstrom 

Loew, L. M., Simpson, L. L., Charge-shift probes of mem- 
brane potential. A probable electrochromic mechanism 
for Pp-aminostyrylpyridinium probes on a hemispheri- 
cal lipid bilayer, 353 


M 


Martel, P. see Powell, Martel 

Mathias, R. T., Rae, J. L., Eisenberg, R. S., The lens s 
a nonuniform spherical syncytium, 61 

McLaughlin, S., Poo, M.-M., The role of electro-osmosis 
in the electric-field-induced movement of charged mac- 
romolecules on the surfaces of cells, 85 

Meissner, G. see Brady, Fein, Harder, Spehr, Meissner 

Melnick, R. L., Haspel, H. C., Goldenberg, M., Green- 
baum, L. M., Weinstein, S., Use of fluorescent probes 
that form intramolecular excimers to monitor structur- 
al changes in model and biological membranes, 499 

Meyer, R. A. see Freidman, Meyer 

—. see Friedman, Meyer 

Michel-Villaz, M. see Garab, Kiss, Mustardy, Michel- 
Villaz 

Miller, R. N., Rinzel, J., The dependence of impulse 
propagation speed on firing frequency, dispersion, for 
the Hodgkin-Huxley model, 227 

Moscarello, M. A. see Brady, Murthy, Fein, Wood, Mos- 
carello 

Murthy, N. S. see Brady, Murthy, Fein, Wood, Moscarello 

Mustardy, L. A. seeGarab, Kiss, Mustardy, Michel-Villaz 


P 


Pantaloni, D. see Erickson, Pantaloni 


Pierce, W. H., Body forces and pressures in elastic models 
of the myocardium, 35 

Poo, M.-M. see McLaughlin, Poo 

Poon, C.-S., Choy, T. T. C., Frequency dispersions of hu- 
man skin dielectrics, 135 

Potter, J. D. see Robertson, Johnson, Potter 

Powell, B. M., Martel, P., Hydrogen bonding in DNA 
base complexes, 311 

Powers, L., Chance, B., Ching, Y., Angiollillo, P., Struc- 
tural features and the reaction mechanism of cyto- 
chrome oxidase. Iron and copper x-ray absorption fine 
structure, 465 


R 


Rademaker, H., Hoff, A. J., The balance between primary 
forward and back reactions in bacterial photosynthesis, 
325 

Rae, J. L. see Mathias, Rae, Eisenberg 

Rinzel, J. see Miller, Rinzel 

Robertsoa, S. P., Johnson, J. D., Potter, J. D., The time- 
course of Ca** exchange with calmodulin, troponin, 
parvalbumin and myosin in response to transient in- 
creases in Ca**, 559 


S 


Schmid-Schonbein, H. see Fischer, Haest, Stohr-Liesen, 
Schmid-Schonbein, Skalak 

Schy, A. see Shaw, Schy 

Shaw, M., Schy, A., Diffusion coefficient measurement by 
the ’stop-flow’ method in a 5% collagen gel, 375 

Shoukimas, J. J. see French, Shoukimas 

Sigworth, F. J., Covariance of nonstationary sodium cur- 
rent fluctuations at the node of Ranvier, 111 

Simpson, L. L. see Loew, Simpson 

Skalak, R. see Fischer, Haest, Stohr-Liesen, Schmid- 
Schonbein, Skalak 

Smith, I. C. P. see Jarrell, Byrd, Smith 

Spehr, R. see Brady, Fein, Harder, Spehr, Meissner 

Springer, C. S., Jr. see Ting, Hagan, Chan, Doll, Springer 

Stohr-Liesen, M. see Fischer, Haest, Stohr-Liesen, 
Schmid-Schonbein, Skalak 

Suzuki, T., Callender, R. H., Primary photochemistry and 
photoisomerization of retinal at 77 K in cattle and 
squid rhodopsins, 261 


Ting, D. Z., Hagan, P. S., Chan, S. I., Doll, J. D., Spring- | 
er, C. S., Jr., Nuclear magnetic resonance studies of 


cation transport across vesicle bilayer membranes, 189 
Treadwell, C. see Brody, Treadwell, Barber 


WwW 


Wang, C.-B. see Feldberg, Armen, Bell, Chang, Wang 
Weinstein, S. see Melnick, Haspel, Goldenberg, Green- 
baum, Weinstein 


Wood, D. D. see Brady, Murthy, Fein, Wood, Moscarello 


Index 


572 


Ammonium ion 
Potassium ion 
Axon, giant, 271 
Electrical properties, 271 
ATPase 
Muscle, skeletal 
Liquid diffraction analysis, 13 
X-ray scattering, 13 
Sarcoplasmic reticulum 
Liquid diffraction analysis, 13 
X-ray scattering, 13 
Axon, giant 
Potassium ion 
Ammonium ion, 271 
Electrical properties, 271 


B 


Bacteria 
Photosynthesis 
Kinetics, 325 


Bathorhodopsin 
see Rhodopsin 


Bilayer membranes 
Electrical properties 
Etiochlorin, 149 
Lanthanide ion 
Cation transport, 189 
Nuclear magnetic resonance, 189 
Lipids 
Electrical properties, 353 
Pyridinium dyes, 353 
Molecular packing 
Diffraction-contrast electron 
microscopy, 383 
Solidus phase domains, 383 
Phospholipids 
Excimer formation, 499 
Fluorescent probe, 499 
Structural anisotropy, 499 
Black lipid membranes 
see also Membranes 
Phospholipids 
Osmosis, 95 
Water permeability, 95 
5-Bromodeoxyuridine 
Ultraviolet rays 
DNA, 367 
Repair kinetics, 367 


Cc 


Caffeine 
Ultraviolet rays 
5-Bromodeoxyuridine, 367 
Repair kinetics, 367 


Biophysical Journal * Volume 34, 1981 


SUBJECT INDEX 


Calcium ion 
Myofibrils 
Metal binding, 559 
Calmodulin 
Myofibrils 
Metal binding, 559 
Cataracts 
Lens 
Elecirical properties, 61 
Cell cycle 
Ultraviolet rays 
5-Bromodeoxyuridine, 367 
Repair kinetics, 367 
Cell surface 
Electrical properties 
Xenopus embryo muscle, 85 
Osmosis, 85 
Chlorin 
see Etiochlorin 
Chlorophyll 
Photosynthesis 
Energy transfer rate. 439 
Fluorescence method, 439 
Thylakoids 
Dipole orientation, 423 
Fluorescence polarization, 423 
Cholesterol 
Membranes 
Deuterium nuclear magnetic 
resonance, 451 
Collagen 
Gels 
Diffusion coefficients, 375 
New stop-flow method, 375 
Concanavalin A 
Electrical properties 
Cell surface, 85 
Cuprophan 
Membranes 
Homoporous vs heteroporous, 545 
Sucrose, 535, 545 
Transport, 545 
Volume/solute flow, 535 
Cytochrome oxidase 
Active-site structure, 465 
Oxygen reduction 
Iron-copper complex, 465 
Cytosine 
DNA 
Hydrogen bond, 311 


D 


Diffusion coefficients 


Gels 
Collagen, 375 
573 


| 
a 


DNA 
Cytosine 
Hydrogen bond, 311 
Thymine 
Hydrogen bond, 311 
Ultraviolet rays 
5-Bromodeoxyuridine, 367 
Repair kinetics, 367 


Electrical properties 
Axon, giant 
Ammonium ion, 271 
Potassium ion, 271 
Bilayer membranes 
Etiochlorin, 149 
Lipids, 353 
Cell surface 
Xenopus embryo muscle, 85 
Osmosis, 85 
Epidermis 
Frequency dispersions, 135 
Structural model, 135 
Lens 
Spherical syncytium model, 61 
Epidermis 
Electrical properties 
Frequency dispersions, 135 
Structural model, 135 
Erythrocytes 
Cell membrane 
Particle encapsulation model 
Stress-free shape, 409 
Surface affinity determination 
Theoretical models, 409 
Escherichia coli 
Membranes 
Deuterium nuclear magnetic 
resonance, 451 
Etiochlorin 
Bilayer membranes 
Electrical properties, 149 


Fluoride ion 
Hemoglobin 
Heme, 397 
Solvent interaction, 397 


Gels 
Collagen 
Diffusion coefficients, 375 
New stop-flow method, 375 


Heart 
Purkinje fibers 
Optical signal, 165 
Tension monitoring method, 165 
Tension strand model 
Solid mechanics, 35 


Heme 
Hemoglobin 
Fluoride ion, 397 
Myoglobin 
Proton exchange, 217 
Proton magnetic resonance, 217 
Sperm whale myoglobin, 217 


Hemoglobin 
Fluoride ion 
Heme, 397 


Solvent interaction, 397 


Hodgkin-Huxley model 
Nerve 
Impulse propagation, 227 
Spike timing/conduction time 
227 
Hydrogen bond 
DNA 
Cytosine, 311 
Thymine, 311 


Lanthanide ion 
Bilayer membranes 
Cation transport, 189 
Nuclear magnetic resonance, 189 


Lecithin 
Black lipid membranes 
Osmosis, 95 
Water permeability, 95 


Lens 
Electrical properties 
Spherical syncytium model, 61 


Light/dark response 
Retinal 
Bovine retina, 261 
Quantum yield, 261 
Todarodes pacificus, 261 
Rhodopsin 
Cis- trans isomers, 517 
Lipids 
Bilayer membranes 
Electrical properties, 353 
Pyridinium dyes, 353 
Membranes 
Deuterium nuclear magnetic 
resonance, 451 
Sarcoplasmic reticulum 
Liquid diffraction analysis, 13 
X-ray scattering, 13 


Index 


574 


Magnesium ion 
Bilayer membranes 
Electrical properties, 149 
Etiochlorin, 149 


Membranes 
see also Black lipid membranes 
Cholesterol 
Deuterium nuclear magnetic 
resonance, 451 
Erythrocytes 
Particle encapsulation model 
Stress-free shape, 409 
Surface affinity determination 
1 
Theoretical models, 409 
Escherichia coli 
Deuterium nuclear magnetic 
resonance, 451 
Homoporous vs heteroporous 
Volume/solute flow, 535 
Lipids 
Deuterium nuclear magnetic 
resonance, 451 
Myelin 
Proteins, 315 
Phospholipids 
Deuterium nuclear magnetic 
resonance, 451 
Sucrose 
Cuprophan, 535, 545 
Transport, 545 
Volume/solute flow 335 


Methemoglobin 
see Hemoglobin 


Microtubules 
Protein assembly 
Rigid subunit model, 293 


Muscle, skeletal 
ATPase 
Liquid diffraction analysis, 13 
X-ray scattering, 13 
Myelin 
Proteins 
Membranes, 315 


Myocardium 
Tension strand model 
Solid mechanics, 35 
Myofibrils 
Calcium ion 
Metal binding, 559 
Myoglobin 
Heme 
Proton exchange, 217 
Proton magnetic resonance, 217 
Sperm whale myoglobin, 217 
Myosin 
Calcium ion 
Metal binding, 559 


Biophysical Journal * Volume 34, 1981 


Nerve 

Hodgkin-Huxley model 
Impulse propagation, 227 
Spike timing/conduction time 

227 

Sodium ion 
Conductance levels, 111 
Node of Ranvier, 111 


Node of Ranvier 
Sodium ion 
Conductance levels, 111 
Nerve, 111 


Nuclear magnetic resonance 
Cholesterol 
Membranes, 45] 
Escherichia coli 
Membranes, 451 
Lipids 
Membranes, 451 
Phospholipids 
Membranes, 451 


Ocular lens 
see Lens 


Osmosis 
Black lipid membranes 
Water permeability, 95 
Electrical properties 
Cell surface, 85 
Xenopus embryo muscle, 85 
Phospholipids 
Black lipid membranes, 95 
Oxygen reduction 
Cytochrome oxidase 
Iron-copper complex, 465 


P 


Parvalbumin 
Calcium ion 
Metal binding, 559 
Phosphatidylcholine 
Crystalline phase 
Infrared attenuated total reflection 
spectroscopy, 173 
Phospholipids 
Bilayer membranes 
Excimer formation, 499 
Fluorescent probe, 499 
Structural anisotropy, 499 
Black lipid membranes 
Osmosis, 95 
Water permeability, 95 
Membranes 
Deuterium nuclear magnetic 
resonance, 451 
Molecular packing 
Diffraction-contrast electron 
microscopy, 383 
Solidus phase domains, 383 


575 


Myelin 
Membranes, 315 
Photosynthesis 
Chlorophyll 
Energy transfer rate, 439 
Fluorescence method, 439 
Kinetics 
Rhodopseudomonas sphaeroides, 325 
Phycobilin 
Photosynthesis 
Energy transfer rate, 439 
Fiuorescence method, 439 
Potassium ion 
Ammonium ion 
Axon, giant, 271 
Electrical properties, 271 


Protein assembly 
Microtubules 
Rigid subunit model, 293 


Proteins 
Myelin 
Membranes, 315 
Sarcoplasmic reticulum 
Liquid diffraction analysis, 13 
X-ray scattering, 13 
Proton 
Hemoglobin 
Solvent interaction, 397 
Purkinje fibers 
Heart 
Optical signal, 165 
Tension monitoring method, 165 
Pyridinium dyes 
Bilayer membranes 
Lipids, 353 


Retinal 
Light/dark response 
Bovine retina, 261 
Quantum yield, 261 
Todarodes pacificus, 261 


576 


Rhodopsin 
Light/dark response 
Cis- trans isomers, 517 
Quantum yield, 261 


S 


Sarcoplasmic reticulum 
ATPase 
Liquid diffraction analysis, 13 
X-ray scattering, 13 


Skin 
see Epidermis 
Sodium ion 
Nerve 
Conductance levels, 111 
Node of Ranvier, 111 
Sucrose 
Membranes 
Cuprophan, 535, 545 
Volume/solute flow, 535 
Thylakoids 


Chlorophyll 
Dipole orientation, 423 
Fluorescence polarization, 423 
Thymine 
DNA 
Hydrogen bond, 311 
Troponin 
Calcium ion 
Metal binding, 559 


U 


Ultraviolet rays 
5-Bromodeoxyuridine 
DNA, 367 
Repair kinetics, 367 


Index 


= 


BIOPHYSICAL JOURNAL 


published monthly for the Biophysical Society 
by The Rockefeller University Press 

edited by the Biophysical Society in cooperation 
with the Division of Biological Physics 

of The American Physical Society 


Editorial Board 


JOHN GERGELY, Editor 

J. W. LONGWoRTH, Associate Editor 
ROBERT M. PEARLSTEIN, Associate Editor 
OLAF ANDERSEN 

JAMES B. BASSINGTHWAIGHTE 

TED BEGENISICH 

FRANCISCO BEZANILLA 

FLOYD J. BRINLEY, JR. 

CHARLES BROKAW 

BARRY BUNOW 

GERALD EHRENSTEIN 

DAVID EISENBERG 


FREDERIC S. FAY 


he Nos 
Rockefeller 
University Iss 


N 


JENNY P. GLUSKER 
RAJ K. GUPTA 

SANDY HELMAN 
ROBERT M. HOCHMUTH 
PATRICIA JOST 

JAMES A. LAKE 
RAMON R. LATORRE 
ROBERT M. MACNAB 
ALEXANDER MAURO 
STUART MCLAUGHLIN 
WILLIAM PARSON 
ANTONIO SCARPA 
MARK SCHOENBERG 


JANE K. SETLOW 


VOLUME 34 NEW YORK 1981 


gol 


Copyright © 1981 by Biophysical Society 


CONTENTS 


April 1981 volume 34 number 1 
1 AFFINITY OF RED BLOOD CELL MEMBRANE FOR PARTICLE SURFACES MEASURED BY 
THE EXTENT OF PARTICLE ENCAPSULATION. Evan Evans and Karen Buxbaum 


13. A LIQUID DIFFRACTION ANALYSIS OF SARCOPLASMIC RETICULUM. I. COMPOSITIONAL 
VARIATION. G. W. Brady, D. B. Fein, M. E. Harder, R. Spehr, and G. Meissner 


35 BODY FORCES AND PRESSURES IN ELASTIC MODELS OF THE MYOCARDIUM. William 
H. Pierce 


61 THE LENS AS A NONUNIFORM SPHERICAL SYNCYTIUM. R. 7. Mathias, J. L. Rae, and 
R. S. Eisenberg 


85 THE ROLE OF ELECTRO-OSMOSIS IN THE ELECTRIC FIELD-INDUCED MOVEMENT OF 
CHARGED MACROMOLECULES ON THE SURFACES OF CELLS. Stuart McLaughlin 


and Mu-ming Poo 


95 OSMOTIC SHRINKAGE OF GIANT EGG-LECITHIN VESICLES. M. Elwenspoek, E. 
Boroske, and W. Helfrich 


111 COVARIANCE OF NONSTATIONARY SODIUM CURRENT FLUCTUATIONS AT THE NODE OF 
RANVIER. Frederick J. Sigworth 


135 FREQUENCY DISPERSIONS OF HUMAN SKIN DIELECTRICS. Chi-sang Poon and 
Thomas T. C. Choy 


149 ELECTRON TRANSPORT ACROSS GLYCEROL MONOOLEATE BILAYER LIPID MEMBRANES 
FACILITATED BY MAGNESIUM ETIOCHLORIN. Stephen W. Feldberg, Garo H. 
Armen, James A. Bell, Chi K. Chang, and Ching-Bore Wang 


Brief Communication 


165 AN OPTICAL MONITOR OF TENSION FOR SMALL CARDIAC PREPARATIONS. Robert S. 
Kass 


May 1981 volume 34 number 2 


173. A NEW CRYSTALLINE PHASE OF L-a-DIPALMITOYL PHOSPHATIDYLCHOLINE MONOHY- 
DRATE. Urs Peter Fringeli 


CONTENTS iii 


NUCLEAR MAGNETIC RESONANCE STUDIES OF CATION TRANSPORT ACROSS VESICLE 
BILAYER MEMBRANES. David Z. Ting, Patrick S. Hagan, Sunney I. Chan, 
Jimmie D. Doll, and Charles S. Springer, Jr. 


PROTON MAGNETIC RESONANCE CHARACTERIZATION OF THE DYNAMIC STABILITY OF 
THE HEME POCKET IN MYOGLOBIN BY THE EXCHANGE BEHAVIOR OF THE LABILE 
PROTON OF THE PROXIMAL HISTIDYL IMIDAZOLE. Gerd N. La Mar, John D. 
Cutnell, and Stephen B. Kong 


THE DEPENDENCE OF IMPULSE PROPAGATION SPEED ON FIRING FREQUENCY, DISPER- 
SION, FOR THE HODGKIN-HUXLEY MODEL. Robert N. Miller and John Rinzel 


PRIMARY PHOTOCHEMISTRY AND PHOTOISOMERIZATION OF RETINAL AT 77°K_ IN 
CATTLE AND SQUID RHODOPSINS. 7. Suzuki and R. H. Callender 


BLOCKAGE OF SQUID AXON POTASSIUM CONDUCTANCE BY INTERNAL TETRA-/- 
ALKYLAMMONIUM IONS OF VARIOUS SIZES. Robert J. French and Jonathan J. 
Shoukimas 


THE ROLE OF SUBUNIT ENTROPY IN COOPERATIVE ASSEMBLY. NUCLEATION OF 
MICROTUBULES AND OTHER TWO-DIMENSIONAL POLYMERS. Harold P. Erick- 
son and Dominique Pantaloni 


HYDROGEN BONDING IN DNA BASE COMPLEXES. B. M. Powell and P. Martel 


THE BALANCE BETWEEN PRIMARY FORWARD AND BACK REACTIONS IN BACTERIAL 
PHOTOSYNTHESIS. H. Rademaker and A. J. Hoff 


Brief Communication 


THE EFFECT OF BASIC MYELIN PROTEIN ON MULTILAYER MEMBRANE FORMA- 
TION. George W. Brady, N. Sanjeeva Murthy, and David B. Fein 


June 1981 volume 34 number 3 


353 CHARGE-SHIFT PROBES OF MEMBRANE POTENTIAL. A PROBABLE ELECTROCHROMIC 
MECHANISM FOR p-AMINOSTYRYLPYRIDINIUM PROBES ON A HEMISPHERICAL 
LipiD BILAYER. Leslie M. Loew and Logan L. Simpson 


367 RECOVERY AFTER EXPOSURE TO NEAR-ULTRAVIOLET LIGHT OF CELLS CONTAINING 
5-BROMODEOXYURIDINE. M. P. Hagan and M. M. Elkind 


375 DIFFUSION COEFFICIENT MEASUREMENT BY THE “STOP-FLOW” METHOD IN A 5% 
COLLAGEN GELL. Marion Shaw and Alfred Schy 


iv BIOPHYSICAL JOURNAL VOLUME 34 1981 


ow 


439 


451 


465 


499 


517 


535 


559 


571 


GEOMETRY OF PHASE-SEPARATED DOMAINS IN PHOSPHOLIPID BILAYERS BY DIFFRAC- 
TION-CONTRAST ELECTRON Microscopy. S. W. Hui 


INTERACTIONS OF SOLVENT WITH THE HEME REGION OF METHEMOGLOBIN AND FLUOR- 
OMETHEMOGLOBIN. Seymour H. Koenig, Rodney D. Brown, III, and T. R. 
Lindstrom 


THE STRESS-FREE SHAPE OF THE RED BLOOD CELL MEMBRANE. Thomas M. Fischer, 


Cees W. M. Haest, Marianne Stohr-Liesen, Holger Schmid-Schonbein, and 
Richard Skalak 


ORIENTATION OF EMITTING DIPOLES OF CHLOROPHYLL a@ IN THYLAKOIDS. CONSIDER- 
ATIONS ON THE ORIENTATION FACTOR IN VivO. Gy6z6 I. Garab, Jozsef G. Kiss, 
Laszlo A. Mustardy, and Michel Michel-Villaz 


PICOSECOND ENERGY TRANSFER IN PORPHYRIDIUM CRUENTUM AND ANACYSTIS NIDU- 
LANS. Seymour Steven Brody, Colin Treadwell, and Jim Barber 


ANALYSIS OF THE COMPOSITION OF MIXED LIPID PHASES BY THE MOMENTS OF 7H 
NMR SpeEctTRA. Harold C. Jarrell, R. Andrew Byrd, and Ian C. P. Smith 


STRUCTURAL FEATURES AND THE REACTION MECHANISM OF CYTOCHROME OXIDASE. 
IRON AND COPPER X-RAY ABSORPTION FINE STRUCTURE. L. Powers, B. Chance, 
Y. Ching, and P. Angiolillo 


USE OF FLUORESCENT PROBES THAT FORM INTRAMOLECULAR EXCIMERS TO MONITOR 
STRUCTURAL CHANGES IN MODEL AND BIOLOGICAL MEMBRANES. Ronald L. 
Melnick, Howard C. Haspel, Merrill Goldenberg, Larry M. Greenbaum, and 
Stuart Weinstein 


MOLECULAR DYNAMICS OF TRANS-CIS ISOMERIZATION IN BATHORHODOPSIN. Rob- 
ert R. Birge and Lynn M. Hubbard 


TRANSPORT ACROSS HOMOPOROUS AND HETEROPOROUS MEMBRANES IN NONIDEAL, 
NONDILUTE SOLUTIONS. I. INEQUALITY OF REFLECTION COEFFICIENTS FOR 
VOLUME FLOW AND SOLUTE FLOW. M. H. Friedman and R. A. Meyer 


TRANSPORT ACROSS HOMOPOROUS AND HETEROPOROUS MEMBRANES IN NONIDEAL, 
NONDILUTE SOLUTIONS. I]. INEQUALITY OF PHENOMENOLOGICAL AND TRACER 
SOLUTE PERMEABILITIES. M. H. Friedman and R. A. Meyer 


THE TIME-COURSE OF Ca?* EXCHANGE WITH CALMODULIN, TROPONIN, PARVALBU- 
MIN, AND MYOSIN IN RESPONSE TO TRANSIENT INCREASES IN CA?*. Steven P. 


Robertson, J. David Johnson, and James D. Potter 


INDEXES TO VOLUME 34 


CONTENTS 


40D 
v 


A 


Ahmed, F. E., Setlow, R. B., DNA repair in human fibro- 
blasts treated with a combination of chemicals, 17 

Akita, H. see Mao, Tsuda, Ebrey, Akita, Balogh-Nair, 
Nakanishi 

Alfano, R. R. see Doukas, Lu, Alfano 

Athenstaedt, H., Claussen, H., Evidence for pyroelectric 
and piezoelectric sensory mechanisms in the insect in- 
tegument, 365 

Auerbach, R. A. see Song, Walker, Auerbach, Robinson 


B 


Balogh-Nair, V. see Mao, Tsuda, Ebrey, Akita, Balogh- 
Nair, Nakanishi 

Baumann, G., A novel kinetics in the sodium conductance 
system predicted by the aggregation model of channel 
gating, 699 

—. see Schauf, Baumann 

Bean, B. P., Sodium channel inactivation in the crayfish 
giant axon. Must channels open before inactivating?, 
595 

Boulanger, Y. see Cameron, Casal, Mantsch, Boulanger, 
Smith 

Brandt, P. W. see Kawai, Cox, Brandt 

Brown, R. D. see Koenig, Brown 

Brusdeilins, M. see Zarybnicky, Brusdeilins, Reich 

Brutsaert, D. L. see De Clerck, Claes, Van Ocken, Brutsa- 
ert 

Byfield, J. E. see Murnane, Byfield, Chen, Wang 


Cc 


Cameron, D. G., Casal, H. L., Mantsch, H. H., Boulanger, 
Y., Smith, I. C., The thermotropic behavior of dipal- 
mitoyl phosphatidylcholine bilayers. A Fourier trans- 
form infrared study of specifically labeled lipids, 1 

Carbone, E., Testa, P. L., Wanke, E., Intracellular pH and 
ionic channels in the Loligo vulgaris giant axon, 393 

Carrier, W. L. see Snyder, Carrier, Regan 

Carter, R. M. see Zajicek, Carter, Ghiron 

Casal, H. L. see Cameron, Casal, Mantsch, Boulanger, 
Smith 

Chalovich, J. M. see Hill, Eisenberg, Chalovich 

Chen, C. T. see Murnane, Byfield, Chen, Wang 

Chien, S. see Skalak, Zarda, Jan, Chien 

Claes, V. A. see De Clerck, Claes, Van Ocken, Brutsaert 

Claussen, H. see Athenstaedt, Claussen 

Cobbs, G., A model of random fiber networks that de- 
scribes the sieving of particles during gel electrophore- 
sis, 535 

Cornell, B. A. see Pope, Walker, Cornell, Francis 

Cox, R. N. see Kawai, Cox, Brandt 

Cronin, T. W., Goldsmith, T. H., Fluorescence of crayfish 
metarhodopsin studied in single rhabdoms, 653 


Biophysical Journal - Volume 35, 1981 


AUTHOR INDEX 


D 


Dani, J. A., Levitt, D. G., Binding constants of Lit, K+, 
and T1+ in the gramicidin channel determined from 
water permeability measurements, 485 

—. Levitt, D. G., Water transport and ion-water interac- 
tion in the gramicidin channel, 501 

Dascal, N., Landau, E. M., Lass, Y., Divalent cations and 
transmitter release at low concentration of tetrodotox- 
in, 573 

De Clerck, N. M., Claes, V. A., Van Ocken, E. R., Brutsa- 
ert, D. L., Sarcomere distribution patterns in single 
cardiac cells, 237 

Donnell, J. T., Finegold, L. X., Testing of aggregation 
measurement techniques for intramembranous parti- 
cles, 783 

Doukas, A. G., Lu, P. Y., Alfano, R. R., Fluorescence 
relaxation kinetics from rhodopsin and isorhodopsin, 
547 


E 


Ebrey, T. G. see Mao, Tsuda, Ebrey, Akita, Balogh-Nair, 
Nakanishi 

Eisenberg, E. see Hill, Eisenberg, Chalovich 

Engelman, D. M. see Goodsaid-Zalduondo, Engelman 

Erriu, G., Ladu, M., Meleddu, G., Modifications induced 
in phosphatidylcholine multilayers by Co-60 y-rays, 
799 

Evans, E. see Kwok, Evans 


F 


Fellmeth, B. D. see Starkus, Fellmeth, Rayner 

Finegold, L. X. see Donnell, Finegold 

Fishman, H. M., Material from the internal surface of 
squid axon exhibits excess noise. Implications in mod- 
eling membrane noise, 249 

Francis, G. W. see Pope, Walker, Cornell, Francis 

Frojmovic, M. M. see Milton, Young, Frojmovic 


G 


Gerstman, B. S. see Redi, Gerstman, Hopfield 

Ghiron, C. A. see Zajicek, Carter, Ghiron 

Gibson, Q. H. see Sawicki, Gibson 

Godt, R. E., A simple electrostatic model can explain the 
effect of pH upon the force-pCa relation of skinned frog 
skeletal muscle fibers, 385 

Goldsmith, T. H. see Cronin, Goldsmith 

Goodsaid-Zalduondo, F., Engelman, D. M., Conformation 
of liquid N-alkanes, 587 


811 


H 


Hallett, R. see Racey, Hallett, Nickel 

Hemminga, M. A., Veeman, W. S., Hilhorst, H. W., 
Schaafsma, T. J., Magic angle spinning carbon-13 
NMR of tobacco mosaic virus. An application of high- 
resolution solid-state NMR spectroscopy to very large 
biological systems, 463 

Hilhorst, H. W. see Hemminga, Veeman, Hilhorst, 
Schaafsma 

Hill, T. L., Eisenberg, E., Chalovich, J. M., Theoretical 
models for cooperative steady-state ATPase activity of 
myosin subfragment-1 on regulated actin, 99 

Hopfield, J. J. see Redi, Gerstman, Hopfield 

Horsthemke, W., Lefever, R., Voltage-noise-induced tran- 
sitions in electrically excitable membranes, 415 


Tlani, A., Mauzerall, D., The potential span of photoredox 
reactions of porphyrins and chlorophyll at the lipid 
bilayer-water interface, 79 

—. see Krakover, Ilani, Mauzerall 


J 


Jan, K. M. see Skalak, Zarda, Jan, Chien 

Johnson, C. S., Artifacts in the measurement of diffusion 
coefficients for hemoglobin by means of intensity fluc- 
tuation spectroscopy, 803 

Joyner, R. W., Mechanisms of unidirectional block in car- 
diac tissues, 113 


K 


Kawai, M., Cox, R. N., Brandt, P. W., Effect of Ca ion 
concentration on cross-bridge kinetics in rabbit psoas 
fibers. Evidence for the presence of two Ca-activated 
states of thin filament, 375 

Kleinfeld, A. M. see Matayoshi, Kleinfeld 

Koenig, S. H., Brown, R. D., Exchange of labeled nuclei 
in the CO,-HCO, -solvent system catalyzed by carbon- 
ic anhydrase, 59 

Krakover, T., Ilani, A., Mauzerall, D., Apparent inhibi- 
tion of photoredox reactions of magnesium octaethyl- 
porphyrin at the lipid bilayer-water interface by neutral 
quinones, 93 

Kukita, F., Yamagishi, S., Excitation of squid giant axons 
below O° C, 243 

Kwok, R., Evans, E., Thermoelasticity of large lecithin 
bilayer vesicles, 637 


L 


Lacker, H. M., Regulation of ovulation number in mam- 
mals. A follicle interaction law that controls matura- 
tion, 433 

Ladu, M. see Erriu, Ladu, Meleddu 

LaGattuta, K. J., Reply to remarks of C. S. Johnson, 805 


812 


Landau, E. M. see Dascal, Landau, Lass 

Lanni, F., Taylor, D. L., Ware, B. R., Fluorescence photo- 
bleaching recovery in solutions of labeled actin, 351 

Lass, Y. see Dascal, Landau, Lass 

Lecar, H. see Morris, Lecar 

Lefever, R. see Horsthemke, Lefever 

Levin, D. N., Surface capacity of electrically syncytial tis- 
sues, 127 

—. Unit membrane parameters of electrically syncytial tis- 
sues, 147 

Levitt, D. G. see Dani, Levitt 

—. see Dani, Levitt 

Liebovitch, L. S., Weinbaum, S., A model of epithelial 
water transport . The corneal endothelium, 315 

Lo, M. V., Shrager, P., Block and inactivation of sodium 
channels in nerve by amino acid derivatives. I. Depend- 
ence on voltage and sodium concentration, 31 

—. Shrager, P., Block and inactivation of sodium channels 
in nerve by amino acid derivatives. II. Dependence on 
temperature and drug concentration, 45 

Lu, P. Y. see Doukas, Lu, Alfano 


M 


MacKay, A. L., A proton NMR moment study of the gel 
and liquid-crystalline phases of dipalmitoyl phos- 
phatidylcholine, 301 

Mantsch, H. H. see Cameron, Casal, Mantsch, Boulanger, 
Smith 

Mao, B., Tsuda, M., Ebrey, T. G., Akita, H., Balogh-Nair, 
V., Nakanishi, K., Flash photolysis and low tempera- 
ture photochemistry of bovine rhodopsin with a fixed 
11-ene, 543 

Matayoshi, E. D., Kleinfeld, A. M., Emission wavelength- 
dependent decay of the 9-anthroyloxy-fatty acid mem- 
brane probes, 215 

Mauzerall, D. see Ilani, Mauzerall 

—. see Krakover, Ilani, Mauzerall 

Mei, W. N. see Putnam, Van Zandt, Prohofsky, Mei 

Meleddu, G. see Erriu, Ladu, Meleddu 

Miller, C. see White, Miller 

Milton, J. G., Young, W., Frojmovic, M. M., Dependence 
of platelet volume measurements on heterogeneity of 
platelet morphology, 257 

Morris, C., Lecar, H., Voltage oscillations in the barnacle 
giant muscle fiber, 193 

Murnane, J. P., Byfield, J. E., Chen, C. T., Wang, C. H., 
The structure of methylated xanthines in relation to 
their effects on DNA synthesis and cell lethality in ni- 
trogen mustard-treated cells, 665 


N 


Nakanishi, K. see Mao, Tsuda, Ebrey, Akita, Balogh-Nair, 
Nakanishi 
Nickel, B. see Racey, Hallett, Nickel 


Index 


Ponnuswamy, P. K., Thiyagarajan, P., Conformational 
characteristics of the dimeric subunits of DNA from 
energy minimization studies. Mixed sugar-puckered 
dApdA, dApdT, dTpdA, and dTpdT, 731 

—. see Thiyagarajan, Ponnuswamy 

Pope, J. M., Walker, L., Cornell, B. A., Francis, G. W., 
NMR study of synthetic lecithin bilayers in the vicinity 
of the gel-liquid-crystal transition, 509 

Prohofsky, E. W. see Putnam, Van Zandt, Prohofsky, Mei 

Putnam, B. F., Van Zandt, L. L., Prohofsky, E. W., Mei, 
W. N., Resonant and localized breathing modes in ter- 
minal regions of the DNA double helix, 271 


R 


Racey, T. J., Hallett, R., Nickel, B., A quasi-elastic light 
scattering and cinematographic investigation of motile 
Chlamydomonas reinhardtii, 557 

Rayner, M. D. see Starkus, Fellmeth, Rayner 

Redi, M. H., Gerstman, B. S., Hopfield, J. J., Hemoglob- 
in-carbon monoxide binding rate. Low temperature 
magneto-optical detection of spin-tunneling, 471 

Regan, J. D. see Snyder, Carrier, Regan 

Reich, M. see Zarybnicky, Brusdeilins, Reich 

Robinson, G. W. see Song, Walker, Auerbach, Robinson 


s 


Sawicki, C. A., Gibson, Q. H., Tetramer-dimer dissocia- 
tion of carboxyhemoglobin in the absence of dithionite, 
265 

Schaafsma, T. J. see Hemminga, Veeman, Hilhorst, 
Schaafsma 

Schauf, C. L., Baumann, G., Experimental evidence con- 
sistent with aggregation kinetics in the sodium current 
of Myxicola giant axons, 707 

Scriven, D. R., Modeling repetitive firing and bursting in 
a small unmyelinated nerve fiber, 715 

Setlow, R. B. see Ahmed, Setlow 

Shapley, R. see Victor, Shapley 

Shrager, P. see Lo, Shrager 

—. see Lo, Shrager 

Sigworth, F. J., Interpreting power spectra from nonsta- 
tionary membrane current fluctuations, 289 

Skalak, R., Zarda, P. R., Jan, K. M., Chien, S., Mechanics 
of rouleau formation, 771 

Smith, I. C. see Cameron, Casal, Mantsch, Boulanger, 
Smith 

Snyder, R. D., Carrier, W. L., Regan, J. D., Application 
of arabinofuranosyl cytosine in the kinetic analysis and 
quantitation of DNA repair in human cells after ul- 

traviolet irradiation, 339 

Song, P. S., Walker, E. B., Auerbach, R. A., Robinson, 
G. W., Proton release from stentor photoreceptors in 
the excited states, 551 

Starkus, J. G., Fellmeth, B. D., Rayner, M. D., Gating 
currents in the intact crayfish giant axon, 521 

Stephenson, J. L. see Weinstein, Stephenson 


Biophysical Journal - Volume 35, 1981 


Strickholm, A., Ionic permeability of K, Na, and Cl in 


potassium-depolarized nerve. Dependency on pH, 
cooperative effects, and action of tetrodotoxin, 677 


T 


Taylor, D. L. see Lanni, Taylor, Ware 

Testa, P. L. see Carbone, Testa, Wanke 

Thiyagarajan, P., Ponnuswamy, P. K., Conformational 
characteristics of dimeric subunits of RNA from ener- 
gy minimization studies. Mixed sugar-puckered ApG, 
ApU, CpG, and CpU, 753 

—. see Ponnuswamy, Thiyagarajan 

Tsuda, M. see Mao, Tsuda, Ebrey, Akita, Balogh-Nair, 
Nakanishi 


Van Ocken, E. R. see De Clerck, Claes, Van Ocken, Brut- 
saert 

Van Zandt, L. L. see Putnam, Van Zandt, Prohofsky, Mei 

Veeman, W. S. see Hemminga, Veeman, Hilhorst, Schaafs- 
ma 

Victor, J., Shapley, R., A comment on non-linear analysis, 
807 


Ww 


Walker, E. B. see Song, Walker, Auerbach, Robinson 

Walker, L. see Pope, Walker, Cornell, Francis 

Wang, C. H. see Murnane, Byfield, Chen, Wang 

Wanke, E. see Carbone, Testa, Wanke 

Ware, B. R. see Lanni, Taylor, Ware 

Weinbaum, S. see Liebovitch, Weinbaum 

Weinstein, A. M., Stephenson, J. L., Coupled water tran- 
sport in standing gradient models of the lateral intercel- 
lular space, 167 

White, M. M., Miller, C., Chloride permeability of mem- 
brane vesicles isolated from Torpedo californica elec- 
troplax, 455 


Y 


Yamagishi, S. see Kukita, Yamagishi 
Young, W. see Milton, Young, Frojmovic 


Z 


Zajicek, J. L., Carter, R. M., Ghiron, C. A., A spectroscop- 
ic analysis of the thermally induced folding-unfolding 
transition of 8-trypsin, 23 

Zarda, P. R. see Skalak, Zarda, Jan, Chien 

Zarybnicky, V., Brusdeilins, M., Reich, M., Thermody- 
namic and kinetic studies of the interaction between 
T5-phages and their receptor, isolated from Es- 
cherichia coli B, in the absence and presence of Triton 


X-100, 615 
813 


SUBJECT INDEX 


A Axon, giant (cont'd) 


Actin 

Calcium ion 
ATPase, 99 
Muscle, skeletal, 375 
Sinusoidal analysis, 375 
Theoretical models, 99 
Two-state model, 375 

Filaments 
Cytoskeleton, 351 
Fluorescence photobleaching 

recovery, 351 

Polymerization, 351 


Alkanes 
Membranes 
Neutron diffraction, 587 
Steric constraints, 587 


Anthroyloxy-fatty acids 
Bilayer membranes 
Fluorescence decay, 215 
Phospholipids, 215 


Arabinofuranosy! cytosine 
DNA repair 
Repair kinetics, 339 


Arginine 
Sodium ion 
Axon, giant, 31, 45 
Channel blocking, 31 
Kinetic model, 45 


Arthropods 
Electrical properties 
Blaberus giganteus, 365 
Integument, 365 
Sensory mechanism, 365 


ATPase 
Myosin 
Calcium ion, 99 
Theoretical models, 99 


Axon giant 
Electrical properties 
Artifact, 249 
Gating current, 521 
Loligo pealii, 249 
Slowed nerve excitation, 243 
Sodium ion, 521 
Hydrogen ion concentration 
Electrical properties, 393 
Ionic channels, 393 
Membranes 
Hodgkin-Huxley equations, 415 
Potassium ion 
Electrical properties, 677 
Ionic permeability, 677 


814 


Sodium ion 
Aggregation kinetics, 707 
Channel blocking, 31 
Channel inactivation, 595 
Electrical properties, 31, 595 
Kinetic model, 45 
Nerve model, 715 


B 


Bacteriophages 
Receptor interaction 
Thermodynamics/kinetics, 615 


Bilayer membranes 
Phospholipids 
Anthroyloxy-fatty acids, 215 
Fluorescence decay, 215 
Phosphatidylcholine, 1 


Photoredox reaction, 79 


Cc 


Caffeine 

DNA 
Nitrogen mustard, 665 
Structure activity, 665 


Calcium ion 
Electrical properties 
Electrostatic model, 385 
Muscle, skeletal, 385 
Motor terminal 
Transmitter release, 573 
Muscle, skeletal 
Actin, 375 
Barnacle muscle fibers, 193 
Electrical properties, 193 
Sinusoidal analysis, 375 
Two-state model, 375 
Myosin 
ATPase, 99 


Carbon monoxide 
Hemoglobin 
Spin-tunneling, 471 
Carbonic anhydrase 


Hydrogen ion concentration 
Kinetic model, 59 


Carboxyhemoglobin 
see Hemoglobin 


Carcinogens 
DNA repair 
Bromodeoxyuridine photolysis, 17 
Fibroblasts, 17 


Biophysical Journal * Volume 35, 1981 


Thermoelasticity, 637 
Porphyrins 
Electrical properties, 79 


Cations 
Motor terminal 
Transmitter release, 573 
Tetrodotoxin 
Motor terminal, 573 
Transmitter release, 573 


Cell adhesion 
Erythrocytes 
Rouleau formation, 771 


Cell membrane 
Cornea 
Thermodynamic models, 315 
Water, 315 


Cell movement 
Cinematography 
Light-scattering, 557 
Oscillatory motion models, 557 


Cell volume 
Platelets 
Morphology variation, 257 


Chloride ion 
Membranes 
Electroplax, 455 
Permeability, 455 


Chlorophyll 
Electrical properties 
Bilayer membranes, 79 
Photoredox reaction, 79 


Cornea 
Epithelium 
Thermodynamic models, 315 
Water, 315 


Cytoskeleton 
Actin 
Filaments, 351 
Fluorescence photobleaching 
recovery, 351 
Polymerization, 351 


Dithionite 
Hemoglobin 
Carboxyhemoglobin, 265 
Flash photolysis, 265 
Tetramer dimer dissociation, 265 


DNA 
Breathing modes 
Semi-infinite chain, 271 
Caffeine 
Nitrogen mustard, 665 
Structure activity, 665 
Conformation 
Energy minimization, 731 
Xanthines 
Nitrogen mustard, 665 


Biophysical Journal + Volume 35, 1981 


DNA repair 
Fibroblasts 


Bromodeoxyuridine photolysis, 17 


Carcinogens, 17 
Ultraviolet rays 

Fibroblasts, 339 

Repair kinetics, 339 


Electrical properties 


Axon giant 
Artifact, 249 
Channel inactivation, 595 
Gating current, 521 
Hydrogen ion concentration, 393 
Ionic channels, 393 
Ionic permeability, 677 
Loligo pealii, 249 
Potassium ion, 677 
Slowed nerve excitation, 243 
Sodium ion, 521, 595 
Caicium ion 
Electrostatic model, 385 
Muscle, skeletal, 385 
Heart 
Unidirectional block, 113 
Integument 
Arthorpods, 365 
Blaberus giganteus, 365 
Sensory mechanism, 365 
Membranes 
Power spectrum, 289 
Muscle, skeletal 
Barnacle muscle fibers, 193 
Calcium ion, 193 
Surface capacity, 127 
Syncytium, 127, 147 
Porphyrins 
Bilayer membranes, 79 
Photoredox reaction, 79, 93 
Quinones, 93 
Sodium ion 
Aggregation model kinetics, 699 
Axon, giant, 31 
Channel blocking, 31 


Electrophoresis 
Discrete model 
Random fiber network, 535 


Electroplax 
Chloride ion 
Membranes, 455 
Permeability, 455 


Epithelium 
Water 
Cornea, 315 
Coupled transport, 167 
Thermodynamic models, 315 


Erythrocytes 
Cell adhesion 
Rouleau formation, 771 


Fibroblasts Lecithin 


DNA repair see Phospholipids 
Bromodeoxyuridine photolysis, 17 Light/dark response 
Carcinogens, 17 

ir kinetics, 339 
5, 339 Photoreceptors, 551 
traviolet rays, Stentor coeruleus, 551 
Filaments Rhodopsin 

Actin Cis/trans isomers, 543 

Cytoskeleton, 351 Fluorescence, 653 

Fluorescence photobleaching 
recovery, 351 
Polymerization, 351 — 
Binding constants, 485 
Potassium ion, 485 
G 
Gramicidin 

Lithium ion Magnesium ion 
Binding constants, 485 gn ; 

Photoredox reaction 
Potassium ion, 485 

Water 

Ion-water interaction, 501 Membranes 
Alkanes 


H Neutron diffraction, 587 


Steric constraints, 587 
Axon, giant 

Hodgkin-Huxley equations, 415 
Chloride ion 


Heart 
Electrical properties 
Unidirectional block, 113 


Sarcomere Electroplax, 455 
Length/distribution method, 237 Permeability, 455 
i Electrical properties 
—— id Power spectrum, 289 
471 Particle aggregation 
Diffusion coefficients Quantitative method, 783 
Artifacts, 803, 805 Motor terminal 
Dithionite Calcium ion 


Carboxyhemoglobin, 265 
Flash photolysis, 265 
Tetramer dimer dissociation, 265 


Transmitter release, 573 
Cations, 573 
Tetrodotoxin, 573 
Hydrogen ion concentration Strontium ion 
Axon, giant Transmitter release, 573 
Electrical properties, 393 
Ionic channels, 393 
Carbonic anhydrase 
Kinetic model, 59 
Troponin 
Muscle, skeletal, 385 


Muscle, skeletal 
Calcium ion 
Actin, 375 
Sinusoidal analysis, 375 
Two-state model, 375 
Electrical properties 


Hydroxyurea Barnacle muscle fibers, 193 
DNA repair Calcium ion, 193, 385 
Repair kinetics, 339 Electrostatic model, 385 
Syncytium 
Electrical properties, 127, 147 
I Surface capacity, 127 
Unit membrane processes, 147 
Troponin 
Integument Hydrogen ion concentration, 385 
Electrical properties Myosi 
Arthropods, 365 — 
Blaberus giganteus, 365 
Theoretical models, 99 
Isorhodopsin Calcium ion 
Rhodopsin 


Sinusoidal analysis, 375 


Fluorescence kinetics, 547 Two-state model, 375 


816 


Index 


N 


Neural cascades 
Mathematical analysis 
Sandwich model, 807 


Neutron diffraction 
Alkanes 
Membranes, 587 


Nitrogen mustard 
Caffeine 
DNA, 665 
Xanthines 
DNA, 665 
Structure activity, 665 


Nuclear magnetic resonance 
Lecithin 
Phase transition, 509 
Phospholipids 
Phase behavior, 301 
Temperature effects, 301 
Virus, tobacco mosaic 
Magic angle spin, 463 


RNA, 463 
oO 
Ova 
Reproduction 
Ovulation number, 433 
P 
Phosphatidylcholine 


Phospholipids 
Bilayer membranes, 1 
Infrared spectra, 1 


Phospholipids 
Bilayer membranes 
Anthroyloxy-fatty acids, 215 
Fluorescence decay, 215 
Thermoelasticity, 637 
Nuclear magnetic resonance 
Phase behavior, 301 
Phase transition, 509 
Temperature effects, 301 
Phosphatidylcholine 
Bilayer membranes, 1 
Infrared spectra, 1 
Radiation, gamma 
Scanning calorimetry, 799 
Water, 799 


Photoredox reaction 
Porphyrins 
Bilayer membranes, 79 
Electrical properties, 79 
Magnesium ion, 93 
Quinones, 93 


Platelets 
Cell volume 
Morphology variation, 257 


Biophysical Journal * Volume 35, 1981 


Porphyrins 
Electrical properties 
Bilayer membranes, 79 
Photoredox reaction 
Electrical properties, 79 
Magnesium ion, 93 
Quinones, 93 


Potassium ion 
Axon, giant 
Electrical properties, 677 
Ionic permeability, 677 
Gramicidin 
Binding constants, 485 
Lithium ion, 485 


Proteins 
Trypsin 
Folding-unfolding transition, 23 


Protons 
Light/dark response 
Photoreceptors, 551 
Stentor coeruleus, 551 


Purkinje fibers 
Syncytium 
Electrical properties, 127, 147 
Surface capacity, 127 
Unit membrane processes, 147 


Q 


Quinones 
Photoredox reaction 
Electrical properties, 93 
Porphyrins, 93 


R 


Radiation, gamma 

Phospholipids 
Scanning calorimetry, 799 

Water, 799 


Reproduction 
Ova 
Ovulation number, 433 


Rhabdoms 
Light/dark response 
Fluorescence, 653 


Rhodopsin 
Isorhodopsin 
Fluorescence kinetics, 547 
Light/dark response 
Cis/trans isomers, 543 
Fluorescence, 653 


RNA 
Conformation 
Energy minimization, 753 
Virus, tobacco mosaic 
Magic angle spin, 463 
Nuclear magnetic resonance, 463 


817 


Sarcomere 
Heart 
Length/distribution method, 237 


Sodium ion 
Arginine 
Kinetic model, 45 
Axon, giant 
Aggregation kinetics, 707 
Channel blocking, 31 
Channel inactivation, 595 
Electrical properties, 31, 521 
595 
Gating current, 521 
Hydrogen ion concentration, 393 
Ionic channels, 393 
Nerve model, 715 
Axon, giant 
Arginine, 45 
Electrical properties 
Aggregation model kinetics, 699 
Strontium ion 


Motor terminal 
Transmitter release, 573 
Syncytium 
Muscle, skeletal 
Electrical properties, 127, 147 
Surface capacity, 127 
Unit membrane processes, 147 


T 


Tetrodotoxin 
Cations 
Motor terminal, 573 
Transmitter release, 573 


Thallium ion 
Gramicidin 
Binding constants, 485 
Troponin 


Hydrogen ion concentration 
Muscle, skeletal, 385 


818 


Trypsin 
Proteins 


Folding-unfolding transition, 23 


U 


Ultraviolet rays 
DNA repair 
Fibroblasts, 339 
Repair kinetics, 339 


Vv 


Virus, tobacco mosaic 
Nuclear magnetic resonance 
Magic angle spin, 463 
RNA, 463 


WwW 


Water 
Epithelium 
Cornea, 315 
Coupled transport, 167 
Thermodynamic models, 315 
Gramicidin 
Ion-water interaction, 501 
Phospholipids 
Radiation, gamma, 799 
Scanning calorimetry, 799 


xX 


Xanthines 
Nitrogen mustard 
DNA, 665 
Structure activity, 665 
Xeroderma pigmentosum 
Fibroblasts 


Bromodeoxyuridine photolysis, 17 
Carcinogens, 17 
DNA repair, 17 


Index 


BIOPHYSICAL JOURNAL 


published monthly for the Biophysical Society 
by The Rockefeller University Press 

edited by the Biophysical Society in cooperation 
with the Division of Biological Physics 

of The American Physical Society 


Editorial Board 


JOHN GERGELY, Editor RAJ K. GUPTA 
J. W. LONGwortTHh, Associate Editor SANDY HELMAN 


ROBERT M. PEARLSTEIN, Associate Editor ROBERT M.HOCHMUTH 


OLAF ANDERSEN PATRICIA JOST 

JAMES B. BASSINGTHWAIGHTE JAMES A. LAKE 

TED BEGENISICH RAMON R. LATORRE 
FRANCISCO BEZANILLA ROBERT M. MACNAB 
FLOYD J. BRINLEY, JR. ALEXANDER MAURO 
CHARLES BROKAW STUART MCLAUGHLIN 
BARRY BUNOW WILLIAM PARSON 
GERALD EHRENSTEIN ANTONIO SCARPA 
DAVID EISENBERG MARK SCHOENBERG 
FREDERIC S. FAY JANE K. SETLOW 


JENNY P. GLUSKER 


VOLUME 35 NEW YORK 1981 


The No 
Rockefeller 
University 
Igo! 
3 


